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摘要 
 
 
摘要 
随着车辆数量的飞速增加，交通安全变得越来越重要。遵守交通规则是避免
交通事故的最有效方法。遵守交通规则，既需要相关人员遵纪守法，也需要主管
部门的监督管制。人工监督，要消耗巨大的人力和物力资源。随着信息技术和智
能交通的迅速发展，车辆检测识别的自动化和数字化成为交通监管实现智能化进
程中必不可少的技术。深度神经网络由于其强大的自学习能力，可以学习到对象
的高质量特征，在图像的检测和分类问题上获得了举世瞩目的成功，受到了越来
越多国内外学者的关注和重视。本文在研究深度神经网络的基础上，将基于区域
的卷积神经网络（R-CNN）应用在车辆的检测识别系统中，并结合到监管公交
车专用车道以及公交站台停靠处的车辆行驶情况的应用中去。车辆的检测识别的
过程分为车辆的检测定位和分类识别两步。首先对输入的图片进行分割处理得到
一定数量的区域图片；其次应用卷积神经网络对区域图片进行特征学习；最后将
学习到的区域图片的特征作为线性支持向量机的输入，分类器的最终输出经过处
理后得到车辆位置和车辆类别。实验结果显示，我们训练的 R-CNN 模型在车辆
的检测识别实验中取得了不错的准确率，经过后期训练数据的增加和算法的改
进，形成的车辆检测识别系统就可以应用到实际交通监督系统中去，以实现对特
定场景中车辆行驶情况检测识别和反馈的自动化和数字化。 
 
关键词：车辆检测识别；深度学习；R-CNN 
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Abstract 
  
Abstract 
As the government is laying more stress on the importance of traffic safety, the 
road traffic rules accordingly become more restrict and complex. It needs the 
supervision of the Transport Department to make various vehicles follow their 
corresponding driving rules. However, such supervision will consume a large quantity  
of manual and material resources. With the development of 
information technology, the automation and digitization of vehicle detection and 
recognition have become  essential techniques to fulfill intelligent transportation. 
Because of the powerful self-learning ability, deep neural network can learn  
high-quality features, It has achieved worldwide success in the area of 
image detection and recognition. Based on the study of the deep neural network, we 
apply  R-CNN model to the detection and recognition system for vehicles, and use it 
to supervise the driving conditions in special scenarios of bus lanes and bus stops. The 
process of detection and recognition of vehicles consists of location and classification. 
First, segment the input image into a certain number of partial regions of the input 
picture; then use the convolutional neural network to learn the features of the 
regional image; finally, based on the features learned before, apply the linear support 
vector machine to complete the location and classification procedure. The 
experimental results show that the R-CNN model trained in the experiment for the 
detection and recognition of the vehicle can obtain good accuracy. By improving 
the algorithm and increasing the training data in the future, the ultimate detection and 
recognition system for vehicles can be applied to real traffic surveillance systems to 
supervise the driving conditions in the special scenarios automatically and digitally. 
 
Key Words: Vehicle Detection and Recognition; Deep learning; R-CNN 
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